There is ongoing debate about the best model of service provision for people with an intellectual disability who present severe behavioural challenges. The present paper reviewed research which evaluated a range of UK service provision in terms of impact on challenging behaviour and other quality of life indices. A literature search was carried out for English language papers from 1990 to 2010 using a range of databases. Secondary searches were carried out from references of relevant papers. Very few evaluations were found. The available research indicates that, on the whole, specialist congregate services for individuals with challenging behavior appear to use more restrictive approaches which have limited effect on reducing challenging behavior. The evidence for peripatetic teams is somewhat unclear. The two studies reviewed showed positive outcomes, but both had limitations that made it difficult to generalize the results. A similar limitation was found with the sole evaluation of a community based service. It is unlikely that one model of service provision will meet the needs of all individuals, however, more robust evaluations are required of existing service models to allow commissioners, service users, their families and carers to make fully informed choices about effective services for those who challenge.
Introduction
The UK policy of closing large scale institutions for people with an intellectual disability over the past 3 decades (NHS and Community Care Act, 1990) has been accompanied by an ongoing debate about the best form of service provision for people with intellectual disability who present severe behavioural challenges (Mackenzie-Davies & Mansell, 2007) . It is estimated that between 5 to 15 percent of people with an intellectual disability will present with behaviour that is perceived to be challenging (Ball, Bush & Emerson 2004 ) and that it is likely to persist over time (Totsika, Toogood, Hastings & Lewis, 2008) . Such behaviour has a range of associated negative outcomes, including risk to the client and others, increased staff stress and anxiety (Emerson, Robertson, Gregory, Hatton, Kessissoglou, Hallam & Hillery, 2000) , increased risk of placement breakdown (Broadhurst & Mansell, 2007) and resource implications, with services for those with more severe intellectual disability and severe challenging behavior costing more (Knapp, Comas-Herrera, Astin, Beecham & Pendaries, 2005) .
Challenging behavior is also associated with the use of restrictive practices such as physical and chemical restraint (Emerson et al., 2000; Sturmey, 2009) . Anti-psychotic medication is used widely as an intervention for challenging behavior (McGillivray & McCabe, 2005) , despite a lack of evidence that it is a cost effective approach (Romeo, Knapp, Tyrer, Crawford & Oliver-Africano, 2009) or that it reduces challenging behavior in those who don't have an associated mental health problem (Bhaumik, Watson, Devapriam, Raju, Tin, Kiani et al., 2009; Brylewski & Duggan, 2004; Oliver-Africano, Ahmed, Bouras, Cooray, Deb et al. 2008) .
4
Models of service provision for those who present with behavior that challenges tend to fall into three main categories: specialist in-patient units; community provision by local services and community provision by specialist peripatetic teams (Xenitidis, 1998) . These different models are perceived as having their own advantages and disadvantages (Mackenzie-Davies & Mansell, 2007; Newman & Emerson, 1991) .
In-patient units
In-patient units are usually staffed by multi-professional teams and specialize in the assessment and treatment of those who provide more extreme challenges. Early researchers have outlined both the potential benefits and drawbacks associated with this form of service provision. In terms of the former, it was seen as providing a solution to community placement breakdown and other acute situations, offering expert support for those with more severe or specialist needs and providing expertise to community staff (Brigend & Todd, 1990; Day 1983; McBrien, 1987; Newman & Emerson, 1991; Royal College of Psychiatrists 1986) .
A number of disadvantages to specialist residential care have also been identified, including undermining the ability of community staff to develop the skills required to deal with more complex challenging behavior, bed-blocking due to a lack of suitable community resources and challenging behavior being exacerbated by the fact that residents have mixed needs (Blunden & Allen 1987; Newman & Emerson 1991) , particularly as there is limited evidence for the benefits of locating people with 5 challenging behaviour together (Grey & Hastings, 2005) . It is also argued that service coordination, liaison with local services and maintaining social relationships are all more difficult for those who are placed in services out with their local area (Mackenzie-Davies & Mansell, 2007) . Mackenzie-Davis & Mansell (2007) summarise the early research in this area and conclude that while there is evidence that specialist in-patient units do provide assessment expertise and effective short-term interventions, there are difficulties generalising these interventions beyond the in-patient settings. Similarly, Allen, Lowe, Moore & Brophy (2006) conclude from a Welsh survey of out of area placements, that despite being characteristically expensive, they show limited evidence of providing a higher quality of service.
Specialist peripatetic support teams
Specialist peripatetic support teams are designed to provide proactive work and intensive support to individuals and their carers within their existing home. Most are provided via the NHS and adopt a behavioural approach (Emerson, 1996) . Input can be of varied duration and can range from consultation and training to intensive behavioural support (Emerson, 1996; Toogood, 2000) . Early research suggested that the most effective teams used interventions that were underpinned by and derived from an applied behavioural approach to challenging behaviour (Lowe, Felce & Blackman, 1996) . Additional requirements identified for successful intervention were commitment from and communication with local intellectual disability services, the need for the specialist service to provide 'on the job' training, modelling and feedback for support staff, the need for strong team-work, staff consistency, client focussed meetings and staff supervision, well-defined and shared goals and evidence based practice (Mansell, McGill & Emerson, 2001; Toogood, 2000) Research by Emerson (1996) noted that, while the majority of the teams surveyed in England and Wales felt their interventions for challenging behaviour were effective , closer inspection indicated that most cases which were closed on the basis of 'success' were due to factors other than improving challenging behaviour. In addition, many teams expressed concern at the difficulty in ensuring movement of cases through the service.
Similarly Lowe et al. (1996) found that only one of two specialist support teams evaluated over a 3 year period had a positive effect on a range of indices for clients with challenging behaviour. The early research into peripatetic support teams tends to converge on the view that there was, at that time, limited evidence for their effectiveness (Allen & Lowe, 1995; Emerson, 1996; Hassiotis, 2009; Lowe et al., 1996; McGill, 2000) .
Community provision
Finally there are approaches which represent a partnership between community intellectual disability services and voluntary services (e.g. McKenzie, Broad, McLean, Wilson, Megson & Miller, 2009 ). There are, significant numbers of people with an intellectual disability who display challenging behaviour who live in community settings (Lowe, Allen, Jones, Brophy, Moore & James, 2007) and early evaluations suggest that referrals to Community Intellectual Disability Services (CIDS) in relation to behaviours which challenge are common (McKenzie, Paxton, Matheson & Murray, 1999) . Such services, which offer support to the individual and carers in the persons' home potentially offer a range of advantages in terms of promoting the skills of both staff and carers, minimising the disruption to relationships that an out of area placement would bring (Mackenzie-Davies & Mansell, 2007) and allowing for close liaison between services.
Such approaches are also consistent with recommendations which call for the development of local services for individuals with an intellectual disability and complex needs (Allen et al., 2006; Brown & Paterson, 2008; Mackenzie-Davies & Mansell, 2007; Mansell, 2007) .
There are, however, a number of potential barriers to supporting people with an intellectual disability in community settings, using existing resources. Applied behavioural analysis has been found to be a useful approach for challenging behaviour (Grey & Hastings, 2005) but this requires staff skilled in assessment, functional analysis, intervention and evaluation and who have the ability to apply behavioural principles in a systematic, consistent and structured way (Ball et al., 2004; Didden, Duker & Korzilius, 1997) . Unfortunately, many staff who support people with an intellectual disability lack knowledge in relation to challenging behaviour (Emerson et al., 2000; McKenzie et al., 1999) and feel that the training they have received does not adequately prepare them for the demands of the job (Edwards, 1999) . Even when professional guidance is available, this may not be accessed, put into practice or applied consistently ( Emerson et al., 2000) due to factors such as staff turnover or limited communication between staff members (McKenzie, Rae, MacLean, Megson & Wilson, 2006) .
Summary
Measuring the impact of different models of service provision on challenging behaviour can be problematic because those people who display such behaviour are more likely to be admitted to institutional care (Bhaumik et al., 2009 ) and specialist out of area services (Beadle-Brown, Mansell, Whelton, Hutchinson & Skidmore, 2006) , resulting in an increased proportion in such settings (Tyrer et al. 2006) . There are also a wide range of potential outcome measures that can be used, from a reduction or elimination of the challenging behaviour to broader quality of life indices (Mansell, Beadle-Brown, Whelton, Beckett & Hutchinson, 2008; Schalock, Brown, Brown, Cummins, Felce, Matikka et al., 2002) . In addition, as Bhaumchik et al. (2009) note it is unlikely that one service model will best meet the needs of all individuals. All of these factors make direct comparison difficult, however, given the related social and financial costs, it is important to examine the effectiveness of different models of service provision for people with challenging behaviour.
Aim
The aim of this review was to address the question: what do evaluations of models of service provision for individuals with an intellectual disability who display challenging behaviour indicate about best practice for this client group?
Method

Search strategy
A literature search was carried out with the following keywords 'challenging behaviour' and 'service' or 'team' and 'learning disability' or 'intellectual disability' or 'mental retardation' using the following databases: Ovid, PsycINFO, EMBASE, AMED, 9 Medline, Global Health, ISI Web of Knowledge, Web of Science, CINAHL, and Social Policy and Practice. A search was also carried out using the Cochrane database and Google Scholar. Secondary searches were carried out from references of relevant papers.
The search was restricted to articles in the English language and from 1990 to early 2010.
The exclusion term 'learning difficulty' was used.
Review process
The initial search produced over 7000 potential papers. Once duplicates and papers which were clearly irrelevant were excluded, approximately 500 remained. To refine the search further, a number of additional exclusion criteria were applied. Papers published between 1990 and 2000 were excluded because it became apparent that reviews of earlier research in this area had already been carried out by a number of authors (e.g. Department of Health, 1993; Grey & Hastings, 2005; Mansell et al., 2001; McGill, 2000) . Papers were also excluded if they did not evaluate services in the UK and if the intervention being evaluated was not specific to a particular model of service provision or service setting.
This included papers on interventions such as staff training, positive behavioural approaches, functional assessment, active support, cognitive behavioural approaches, person centred planning and the use of medication. In addition, papers which were primarily descriptive rather than evaluative were excluded. Finally, only papers which related to services for adults were included. The remaining papers were reviewed in more detail.
Results
Evaluating service provision for people who present behavioural challenges
Robertson, Emerson, Pinkney, Caesar, Felce, Meek and colleagues (2005) compared two service models in terms of type and prevalence of interventions for and impact on challenging behavior. The first model was specialist provision where the majority of residents had challenging behavior compared with non-specialist services where the minority had challenging behavior. The study included 25 participants in each group, matched on screening items for communication and challenging behavior and covered 36 different service settings across England and Wales. The study found that there were no significant differences in observed challenging behaviours or in the psychological treatment used between the different service model settings. This was largely because psychological approaches were extremely limited in both settings, with the emphasis being on reactive strategies. The specialist setting was, however, associated with significantly increased use of medication to treat challenging behavior and more restrictive practices, such as physical intervention. No significant reductions in challenging behavior occurred over a 10 month period in either setting based on observational data and staff reports.
The authors note that the observation periods, while chosen to be representative, were only a sample of the residents' days, therefore episodes of challenging behavior could have been missed. The staff reports, however, also failed to show any significant reduction in challenging behavior over time. The strengths of the study were that participants were matched on screening items and were not found to differ significantly in terms of challenging behavior. In addition, the study covered a wide geographical area and included a relatively large number of participating services. As such the authors' conclusions that specialist congregate services for individuals with challenging behavior appear to use more restrictive approaches which have a limited effect on reducing challenging behavior, would appear to be robust.
A small study by Golding, Emerson & Thornton (2005) examined the impact on clients of moving from a hospital setting to small community based specialised challenging behaviour provision. Change was measured in relation to participant activity, including challenging behaviour, staff contact and client quality of life as indicated by the Life Experiences Checklist (LEC) (Ager, 1990) . Client ability was measured using the Adaptive Behaviour Scale-Residential and Community Second Edition (ABS-RC:2; Nirira, the service model, other than that it was part of NHS specialised service provision for clients with challenging behaviour.
These results are broadly consistent with those of Emerson et al. (2000) . While this study did not focus specifically on services which were designed only for individuals with challenging behavior, treatment approaches and outcomes of three different service models which included residents with challenging behavior were compared. The participants were residents of three village communities (n=86), five NHS residential services (n=133) and ten community based housing schemes (n=281). The former two models referred to service settings where the housing was based on one site and shared facilities such as a day centre and shops. The severity of challenging behavior was measured by the ABC (Aman & Singh, 1986) . Items were selected from the Challenging Behaviour Survey: Individual Schedule (Alborz, Bromley, Emerson, Kiernan & Qureshi, 1994) to indicate the types of intervention used for challenging behaviour.
The study found that, while overall prevalence of challenging behaviour varied across the different service settings, when the characteristics of those displaying challenging behaviour were examined, there was no significant differences between settings in relation to frequency or ABC scores (with the exception of stereotyped behaviours which were more prevalent in the NHS services).
It was found that type of service model was associated with particular approaches to challenging behaviour, with physical restraint being used more often in the NHS settings and sedation being used more frequently in residential care homes in the community 13 sample. There were also significant differences in relation to professional input, as measured by the Client Service Receipt Inventory (Beecham, 1995) . A greater number of participants with challenging behaviour living in NHS campuses had contact with psychiatrists and psychologists, compared with the other service models. While no information was provided about the impact of different models of service provision on challenging behaviour, the authors found that all three models were limited in the extent to which they used appropriate, evidence based, psychological approaches to challenging behaviour. They concluded that the participants were more than three times more likely to receive medication as a treatment for challenging behaviour than behavioural support and that nearly half were subject to physical restraint. This study suggests that poor practice in relation to treating challenging behaviour is not confined to one particular type of service model, but that NHS settings are more likely to use physical restraint despite having greater input from professionals. The authors found only a limited number of significant changes for the whole group following resettlement: there were significant increases in a number of positive staff practices such as assessment; individual and activity planning; staff training and supervision and social activity with clients. There were also a few significant changes for clients including increased contact with neighbours and participation in domestic life. No significant differences were found in staff responses to challenging behavior, although there was a non-significant increase in the percentage of clients identified for whom the use of sedation, medication, seclusion and restraint was 'usually' or 'sometimes' required. Likewise no significant changes were found in relation to observations of challenging behavior, although there was a significant reduction on staff reported ABC scores (Aman & Singh, 1986 ).
This study used a comprehensive range of validated quality of life measures as well as measures of the direct impact of the move on challenging behavior, however a number of factors make the results of the evaluation difficult to interpret. The participant numbers were small and different individuals had been resettled in the community for different periods of time when the post-resettlement measures were taken. The delays in discharge also meant that it was not possible to have a control group as planned. This would have been particularly helpful as the authors found a number of significant, positive changes in those who remained in hospital, which may be attributable to the staff training which was provided prior to the individuals being resettled. Alternatively, as the authors note, the fact that staff and researchers were not blind to the different services being evaluated may have impacted on the results. There was also some conflict between staff reports of challenging behavior (which was seen as decreasing) and observations. In addition, despite staff training in positive behavioural approaches and active support, there was a non-significant increase in the number of clients that staff identified as requiring restrictive responses to their challenging behavior.
Overall the study suggests that there were some advantages to moving from hospital provision to community based specialized provision in relation to both improving quality of life and challenging behavior, however, there were also indications that this may have been associated with more restrictive responses to challenging behavior for some individuals.
Peripatetic teams
Hassiotis, Robotham, Canagasabey, Romeo, Langridge, Blizard and colleagues (2009) carried out a blind, randomised control trial comparing the impact on challenging behaviour and cost of service between input from a specialist behaviour therapy team in addition to standard treatment and standard treatment alone. Sixty three participants were randomly allocated to two different service models. Model A (n=31) involved standard treatment from a community based multi-disciplinary team which offered a range of interventions including medication, nursing and promotion of adaptive skills. Model B (n=32) offered the standard service but with additional input from a specialist behavior therapy team. This comprised of behavior specialists with both nursing qualifications and qualifications in applied behavior analysis and intellectual disability and associates who provide supervised direct input with clients. The team operated using the principles of applied behavioural analysis, positive and non-aversive behavioural approaches and also provided education and training to carers and others.
Impact on challenging behaviour was assessed by comparing total and subscale scores on the ABC at baseline (Aman & Singh, 1986) with those recorded 3 and 6 months after the intervention. Psychiatric co-morbidity was also measured at these time points, using the Psychiatric Assessment Schedule for Adults with a Developmental Disability Checklist (PAS-ADD) (Prosser, Moss & Costello, 1998) . Service cost was measured at 6 months, taking account of any additional costs for required services such as use of in-patient beds.
The authors transformed the ABC scores and the results were analysed using linear regression modelling. Total transformed ABC scores and subscale scores declined for both groups following treatment, but a significantly greater improvement was found for individuals who had received the additional support from the peripatetic team on total ABC scores and subscale scores relating to lethargy and hyperactivity. This group also showed improvements in mental health, having fewer participants who screened positive for co-morbid affective disorder, psychotic disorder and organic disorder. No significant differences in cost were found overall between the two service models, although there was a trend towards lower costs in service model B.
One strength of this study was that it systematically evaluated the impact of the peripatetic team, adopting a blind, randomized control trial methodology and valid and reliable measures. There can, therefore be confidence in the results that the addition of peripatetic team input to standard treatment in the research setting used, resulted in better outcomes overall, with no additional costs.
There are, however, some concerns as to the extent to which the results can be (Maxwell, 1984) . This model accounts for different stakeholder priorities and measures services in terms of: effectiveness, efficiency, economy, equity, access to services, appropriateness and social acceptability. The service being evaluated was a nurse led peripatetic team which offered assessment and intervention for individuals at risk of placement breakdown due to severe challenging behaviour. The service was co-located with the community intellectual disability service and referrals were made via this route. The service used positive behavioural approaches and was initially staffed entirely by nursing staff, but in the later stages limited input was provided by speech and language therapy, occupational therapy and clinical psychology. The evaluation took place 12 months after the service was set up and was based on existing team records and questionnaire based feedback from staff and service managers (6), members of the CIDS (11) and staff from support services who had received input from the team (7).
The study found that the service was considered by the team members to be effective at significantly reducing or elimination challenging behaviour. Independent referrer ratings of the effectiveness of the input varied, but overall it was rated as 'quite useful' and seen as having resulted in a reduction in challenging behaviour in 71% of clients. There was also an improvement in the delayed discharge time, with no delay occurring since the development of the team, compared with a previous average of 3.2 months (Powell, McKenzie, Sinclair & Murray, 2003) . Joint working and liaison were rated as useful by team and CIDS members and there was a marked reduction in staff sickness compared with previous figures for the same staff team when they had worked in an NHS specialist in-patient unit. The independent assessments of the strengths of the team were: accessibility, staff expertise, positive and professional approach to work and ability to provide intensive input. Weaknesses were seen as a lack of clarity about the role and remit of the team and the need for improved communication.
This study is limited by the small sample size and the reliance on questionnaires which do not have reliability and validity data. It also relates to only one geographical area and therefore, the results are difficult to generalise. In addition, while the study used a number of indicators to reflect different aspects of the service, effectiveness was measured purely in terms of a reduction in challenging behaviour, rather than including other quality of life indices. The study also lacked a control group and so the possibility that improvement in challenging behaviour was due to factors other than input from the team can not be ruled out. Overall, however, the study provides some limited evidence that input from a peripatetic team may lead to a reduction in challenging behaviour as rated by staff and referrers. et al. (2009) (La Vigna, Willis & Shaull, 1994) relating to challenging behaviour (McKenzie et al., 2006) . The views of the staff team and managers about the project were also sought. The study took place over a one year period and found that, in the two services where accurate baseline information was available, the average frequency of challenging behaviour declined over time. One individual showed a decline in one area of challenging behaviour (self-injury) while levels of aggression returned to baseline levels, after an initial fall. For those individuals for whom accurate baseline measures existed, two out of three experienced an increase in the range and frequency of activities engaged in. The third individual had fewer activities at follow-up which was hypothesized as relating to changes whereby fellow residents moved out of the shared house. Three of the services had increased periodic service review scores at follow-up compared to baseline, indicating increased staff knowledge and improved practice. The fourth service showed a decline.
Community services
McKenzie
The staff evaluations of the project were positive, highlighting a number of benefits, including having a direct link with psychologists and the opportunity to develop their own skills and knowledge in relation to challenging behaviour. Limitations were seen as the time requirements for the project, related to increased staff meetings and supervision.
The study indicates that this type of service model can have positive benefits for staff and clients, however there were a number of limitations. The participant numbers were small and the pilot related to only four individuals. The lack of accurate baseline information in some services limited the extent to which reliable conclusions about changes over time could be made. In addition, even where accurate records existed, positive changes were not seen for all staff and clients. Further research with greater numbers of participants and more robust measures and baseline information is required in order to have confidence that the results can be generalized.
Conclusion
The review has indicated that there are very few recent evaluation studies of service provision to individuals with challenging behaviour, despite the continuing debate about which service models are most effective. The available research seems to indicate that, on the whole, specialist congregate services for individuals with challenging behavior appear to use more restrictive approaches which have limited effect on reducing challenging behavior. The evidence for peripatetic teams is somewhat unclear. A robust study by Hassiotis et al (2009) Despite this, the guidance for what is required for effective service provision for people with challenging behaviour is well-documented. Mansell (2007) has highlighted the requirements of effective services, including the need for them: to be based on a thorough 22 knowledge of the individual; facilitate strong staff/service user relationships; to give high priority to staff training and staff support mechanisms, involve service users and have a strong management structure which promotes service collaboration and cooperation.
All of these factors must aim at providing an enabling environment for the service user (RCPsy, BPS, RCSLT, 2007) . In addition, the research evidence strongly indicates that successful approaches to challenging behaviour utilise sophisticated psychological and applied behavioural analysis approaches (Ball et al., 2004; DHSSPS, 2002; Grey & Hastings, 2005; Mansell, 2007) and that functional analysis is a crucial part of this (Didden et al., 1997) . This suggests that all services for people with challenging behaviour will require some input from a professional who is skilled in these approaches.
This expertise needs to be widely available and easily accessible to community services, it needs to be used for proactive, preventative work as well as crisis management and it needs to be disseminated in a practical and understandable way to carers to ensure safe and consistent approaches to challenging behaviour (Allen et al., 2006a; Mansell, 2007) It is acknowledged that it is unlikely that any one model of service provision can meet the needs of all clients with challenging behaviour (Bhaumchik et al., 2009) and that there is a need for services to address the range of challenging behaviour (Lowe et al., 2007) . The present review, however, suggests that further robust research into evaluating the impact of different service models on challenging behaviour is needed.
